Preface
This volume was prepared for the Cordilleran Meeting of the Geological Society of America celebrated in March 2012 in Querétaro, Mexico. The volume contains eight fi eld guides led by Mexican geoscientists, and it was prepared to take those attending the meeting on short trips that showcase three mains aspects of the geology of the southern end of the North America cordillera: Mid-Tertiary and Quaternary volcanology, environmental geology, and Mesozoic tectonics. It is true that our traditional view of the western cordillera is biased toward convergent margin processes, namely magmatism, deformation and sedimentation driven by subduction of the Farallon plate beneath North America, and subsequent fragmentation of the Farallon by subduction of the East Pacifi c rise. We submit to the reader that the history just described has a record in the Mexican sector of the cordillera, but plate interactions along the Pacifi c coast, as well as intraplate phenomena continues today, with the formation of younger geological features that partially to completely mask older features over extensive areas and with broad implications in terms of geohazards for densely populated central Mexico.
The Mesozoic history of the Mexican sector of the cordillera is explored in articles by Barboza-Gudiño and collaborators, as well as Martini and collaborators. The fi rst article describes Triassic and Jurassic strata exposed in the Mexican Altiplano or Mesa Central as it is locally known. Triassic strata consist of turbidites and wildfl ysh sequences assigned to the Zacatecas Formation and interpreted as accumulated in a submarine fan system (El Potosí Fan). Jurassic rocks include the volcanic and volcaniclastic succession of the Lower Jurassic "Nazas Arc," interpreted as the eastern continuation of the cordilleran arc of California, Sonora, and Arizona. Both paleotectonic elements are linked to the Early Mesozoic western equatorial margin of Pangea. The guide of Barboza et al. also describes Middle to Upper Jurassic continental fi ning-upward-succession (La Joya Formation), and Upper Jurassic-Cretaceous strata in the Sierra de Catorce uplift. These rocks record a transgressive succession widely recognized in NE Mexico and the Gulf of Mexico region. The complex structure in this region results from the combination of pre-Jurassic subduction complex tectonics, Laramide age folding and thrusting, and basin and range extension, as the remarkable elevation of the western fl ank of Sierra de Catorce appears to be controlled by a NS-trending, down to the W, Mid-Miocene, normal fault.
Martini and collaborators describe what is perhaps one of the most controversial topics in today's Mexican geology, namely the accretion of the Guerrero terrane and its possible role in the Late CretaceousEarly Tertiary orogeny. Likewise, based on provenance analysis of zircons, it offers evidence of interaction between sediments of El Potosí fan, and the Arperos Basin. The guide presents new stratigraphic, structural, and geochronological data along a transect from Sierra Guanajuato to the Sierra Madre Oriental fold and thrust belt. The guide describes the possible suture belt of the Guerrero terrane, as well as the stratigraphy and structure of the Sierra Gorda and Tolimán areas in Querétaro state-with spectacular landscapes, and excellent exposures of the fold belt structures. The authors also describe in detail syn-tectonic sedimentation, deformation style, shortening gradients, and temperature and timing of deformation. Sierra Gorda contains a small, but exquisitely preserved Early Cretaceous isolated carbonate platform (El Doctor), which was coeval with the much larger Valles-San Luis platform located immediately north of the visited area; the role played by lithofacies in accommodating Laramide shortening, as well as new insights on the role of fl uid fl ow and water-rock interaction during deformation of carbonate rocks are also discussed in the guide.
The guide by Aranda-Gómez and collaborators describes the Cenozoic stratigraphy of Sierra de Guanajuato, one of the most important mining districts in the country. Sierra de Guanajuato is located in central México in a region where several major geologic and tectonic provinces converge. The basal Mesozoic complex, also described in Martini´s article, is a key to understanding the Guerrero terrane concept in the context of the evolution of the southern part of the cordillera by the accretion of oceanic domains. A Tertiary volcanosedimentary succession, unconformably resting on the basal complex, includes one of the best-documented Eocene continental deposits in central México, which were accumulated immediately after the end of the Laramide orogeny and records the earliest pulses of extension in the region. Resting atop the redbeds is a volcanic succession genetically related to the Oligocene activity of Sierra Madre Occidental volcanic province, and host to world-class silver deposits that have been exploited for nearly four centuries.
This volume includes three guides related to the Trans-Mexican Volcanic Belt, an active magmatic arc related to subduction of the Rivera and Cocos plates, whose products cover older features of the cordillera over a broad region in central Mexico. The guides include new data about the recent volcanic history, physical volcanology, and volcanic hazards in the most densely populated area of Mexico. A fi eld trip led by Macías and collaborators will visit the Sierra Nevada east of Mexico City, focusing on Late Quaternary geology, morphology, and geochronology of volcanoes in the area. Sierra Nevada is formed from south to north, by the active Popocatépetl, Iztaccíhuatl, Telapón, and Tláloc volcanoes. The guide highlights recent work, including mapping, stratigraphy, and geochronological data. The fi eld guide led by Arce and collaborators visits the Late Pleistocene Los Azufres caldera in the highlands of eastern Michoacán state. The Azufres volcanic fi eld, in the west-central Trans-Mexican Volcanic Belt, holds the second most important geothermal fi eld in Mexico within the remnants of a volcanic complex that has been interpreted as a caldera, but lacks a clear structure. The fi eld guide describes pyroclastic deposits associated with Plinian and subplinian eruptions, includes a discussion of source vent locations, and infers the dynamics and magnitude of these eruptive events. A third article by Carrasco and collaborators describes (Late Pleistocene and Holocene) volcanism in the eastern Trans-Mexican Volcanic Belt, visiting spectacular exposures of a complex pyroclastic succession associated with Cerro Pizarro (an unusual polygenetic lava dome), caldera-rim effusions of Los Humeros caldera, a geothermal fi eld of great potential, and excellent examples of maar type volcanoes developed in the Serdán Oriental endorheic basin.
Two other fi eld guides bring the geosciences into societal problems. In their article, Cerca and collaborators present new data on ground deformation related to water extraction in urbanized areas of the Mexico City basin. The modern Mexico Megacity occupies almost all the surface of a lake basin fl oor, and is highly vulnerable to natural and man-induced geohazards affecting many aspects of urban development. Groundwater has been over-exploited for human consumption during the past 50 years, leading to a dramatic decline of piezometric levels and to the associated land subsidence, fracturing and subsoil deformation. Ground deformation related to groundwater overdraft is a widespread problem in many cities in Mexico, and it is the most obvious consequence of aquifer decline, which is accompanied in some places by less obvious phenomena such as increasing heavy metal, fl uorine, and radon content in the water.
Finally, Carrillo and co-authors explore the ghost town of the Mineral de Pozos mining district in northeastern Guanajuato state. The guide is an historical and technical account of environmental aspects, such as the effect of mine tailings deposited without any environmental concern and its role in the contamination of groundwater supply. This historical mining site is one of the oldest in Mexico, beginning activity in the 1600s. The exploitation of silver and gold in the sulfur-rich epithermal veins hosted by deformed Jurassic and Cretaceous sedimentary rocks ended in the early 1940s, with a "Bonanza" between 1892 and 1897. Despite this long history, very little is known, not only about the ore genesis at Pozos, but also about the sedimentary succession that hosts the veins.
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